In this paper we give a brief review of our recent studies on the long and short gamma-ray bursts (GRBs) detected Swift, in an effort to understand the puzzle of classifying GRBs. We consider that it is still an appealing conjecture that both long and short GRBs are drawn from the same parent sample by observational biases.
Introduction
Before the Swift mission, it was generally accepted that there are two types of gamma-ray bursts (GRBs; long versus short) based on the bimodal distribution of their observed prompt duration 1 . Even though this dichotomous classification scheme used to be consistent with observational and theoretical consequences, it is found controversial in the Swift era 2 .
Here we present the results of our latest studies of both long and short GRBs detected by Swift and address several issues that may help solve the puzzle of classifying GRBs.
Distribution of duration
First of all, the prompt duration could not be well defined given that (1) the radiative distinction between the prompt and afterglow emission could not be well defined, let alone the fact that both the prompt and afterglow emission are very diverse in their observational properties 3 and (2) the duration is strongly dependent on the sensitivity and bandpass of the detector and, in particular, the prompt duration of GRBs with extended emission is debatable 4 . A strong selection effect has been revealed regarding the distribution of the prompt duration by different detectors 5,6,7 . The bimodal distribution is questionable and it is still an open question as to whether there are two types of GRBs.
Hardness ratio
The hardness ratio was considered as the spectral indicator of the difference between long and short GRBs 1 . However, it has been found that the spectral evolution of the prompt emission should be an important factor that determines the correlation between the hardness ratio and prompt duration 7 , i.e., shorter GRBs tend to be harder and longer ones tend to be softer because of the universality of the spectral evolution of both long and short GRBs 3,8 .
Redshift distribution
The redshift distribution has been found different for long and short GRBs. However, there are many obstacles to obtaining a reshift, making it a rare event. The distribution of all GRBs is very close to the so-called Erlang distribution
with shape paramenter k = 2 and rate λ = 1, known as the probability distribution of the waiting time until the second "arrival" in a one-dimensional Poisson process with a given rate (see Fig. 1 ) 7 .
The previously considered discrepancy of redshift distribution between long and short GRBs may be caused by the observational biases. For the redshifts of 14 short GRBs in our sample, 12 of them are measured from the presumed host galaxies and only 2 of them are measured from their afterglows. For the redshifts of 137 long GRBs in our sample, only 10 of them are measured from the presumed host galaxies and the rest are measure from their afterglows. With a same measurement method, long and short GRBs appear to have a similar redshift distribution (see Fig. 1 ) 7 .
Light curve
Techniquely, short GRBs are those bursts that have a prompt duration less than 2 seconds as monitored in the Burst Alert Telescope (BAT). However, the composite X-ray light curves including both the prompt and afterglow emission suggest that most of the short GRBs might also have an intrinsically long prompt duration 3,7 . If a GRB indeed have a short ( 2 s) promt duration, the transition from the promt to the afterglow emission in 2 seconds should be recognizable on the composite light curve. Unfortunately, this case has never been clearly established for the short GRBs detected so far due to the lack of sufficient data.
Conclusion
We therefore consider that it is still an appealing conjecture that both long and short GRBs detected by Swift are drawn from the same parent sample purely by observational biases. It is yet premature to have a dichotomous classification scheme based on the prompt duration or any other related observational properties.
